and M. tarsicia Schmitz, 1926. The most abundant and most widespread phorid fly of the study was Megaselia coccyx, of which 510 specimens (70% of the catch) on 18 of 29 sampling sites were caught. The female of Triphleba renidens Schmitz, 1927 is given an improved diagnosis, and the abdominal sternite 7 is illustrated for the first time. With the results of this study a total of 11 species of Phoridae have been identified from Iceland. Four of them were also recorded from Greenland and 3 from the Faroe Islands. An overview of all other 36 families of Diptera (more than 48,394 specimens) obtained during the same excursion to Iceland is also presented.
Introduction
The Phoridae fauna of Iceland can be considered as being poorly known: a checklist of the fauna of this country lists only six species (Ólafsson 1991) . Potentially many other Phoridae species can develop in the extreme conditions, although e.g. the capital Reykjavik has an average annual temperature of only +5.1°C. M. von Tschirnhaus, together with students of biology of the University of Bielefeld, Germany, carried out an excursion to Iceland in 2001, during which large numbers of insects were collected. This material, after having been sorted to family level, has been made available for scientific study. First results of the Diptera have been published by Kassebeer (2002) and of the Hymenoptera by Buhl (2002) . In this paper, we present the extensive phorid material in detail.
Material and methods
A map showing the sampling sites is shown in Fig. 1 . Table 1 gives details of the sites where Phoridae were caught. Altogether 30 and 5 sweep-net samples of Diptera were collected by M. von Tschirnhaus and B. Rothe, respectively. One sweep-net sampling event (at one locality) normally lasted from 15 minutes to several hours; therefore, sample quantities are not directly comparable. Sweeping during dry weather was carried out above herbaceous, monocot, moss and lichen vegetation, and one sample was swept from birch branches. In a few cases flies were aspirated from the net, but mostly the sweep net was emptied directly into a wooden box through an opening that is sealed by a stopper. The interior of this box is blackened but is equipped with a transparent funnel on the tip, of which a transparent sampling container is fastened. Positively phototactic insects then fly towards the container and become preserved in 75% alcohol. Using this collecting method Diptera are not caught selectively (i.e. with a focus on certain families or sex), but according to their true abundance. Thus, the samples, in addition to the species composition, also reflect the absolute dominance of a taxon and the natural sex ratio of each species in the field.
The Phoridae of this study are deposited in the Swedish Museum of Natural History in Stockholm. Most of the other mentioned insects are stored to the Biological Collection of the Faculty of Biology, University of Bielefeld.
The preparation of the picture of sternite 7 of a single female of Triphleba renidens Schmitz, 1927 was made using the standard slide-mount procedure (Disney 1994) , after which the mounted sample was photographed using Olympus SZX-12 digital camera. Thereafter, to enhance details, a hand-painted illustration was made based on the digital photograph and microscopic studies of the sternite 7. The picture of the wings of two T. renidens males was taken as follows. We first selected two specimens from the Iceland material that represented the maximum and minimum lengths of the costal subdivisions (see Discussion for further details); then, the slide-mount procedure followed by digital photography was applied, using the same camera as above.
Results
During the excursion, more than 48,394 Diptera were sampled. The identification to family level resulted in 11 Nematocera and 25 Brachycera families ( Table 2 ). Most of the Nematocera belong to the family Chironomidae. In the suborder Brachycera, the Anthomyiidae, Muscidae, Coelopidae and Ephydridae were abundant.
Of the Phoridae, 729 individuals were caught. Six species of Megaselia Rondani and one of Triphleba Rondani were identified (Table 3) , making up the total number of Icelandic Phoridae Fig. 1 . Location of the sampling sites on Iceland (marked using circles). The numbers refer to Table  1 that provides further locality data. (Table 4 ). The number of Phoridae on Iceland, the Faroe Islands and Greenland altogether now totals 18 (Table 4) . Megaselia coccyx Schmitz, 1965 was the most abundant phorid in our study and accounted for about 70% of the total catch; M. pleuralis (Wood, 1909) was also abundant, found on five sites with a total of 100 specimens (14% of the catch); M. tarsicia Schmitz, 1926 formed 1.7% of the total catch (Table 3). The Megaselia females were not identified, as the only available determination key does not include females (Disney 1989) , and the material did not allow a reliable association.
Discussion
Megaselia coccyx, the most abundant phorid in our samples, has striking morphological features such as a strongly inflated postero-dorsal region of the upper part of the hypopygium and a broad tarsal segment 5. It has been found in the northern parts of Europe, e.g. from Scotland, Finland and Sweden (Schmitz et al. 1938 (Schmitz et al. -1981 Weber & Prescher 2004) , but also in a laurel forest on Tenerife (Disney 1990 ). This is the first record for Iceland. M. coccyx was caught on 18 out of 29 sampling sites (Table 3) , which makes it the most widely distributed species of Phoridae on Iceland. Megaselia coccyx occurred on all sampling sites on the Snaefellsnes Peninsula (sites 1436-1444) that is situated around the Snaefellsjökull glacier in western Iceland. This species was also the most abundant at three sampling sites on the northern coast of the Snaefellsness Peninsula. One site (1438) had diverse flowering dicotyledoneous vegetation. Other sampling sites (1436 and 1442) also had many flowering plants and additional bird excrement deposited by a colony of terns. However, nothing is known about the development and nutritional habits of the larvae of M. coccyx. Megaselia pleuralis, another abundant phorid, is widely distributed in Europe, including sites in the Alps 2,000 m above sea level (Schmitz et al. 1938 (Schmitz et al. -1981 . The same authors have re- (Disney 1994) , in a compost heap (Werner 1997 ) and in dead spruce wood (B. Wermelinger, pers. comm.). These findings suggest a polysaprophagous diet of the larvae. Megaselia tarsicia Schmitz, 1926 has striking features similiar to those of M. coccyx, but with only slightly inflated upper part of the hypopygium. Schmitz [in Schmitz et al. (1938 -1981 ] stated that M. tarsicia is montane in Central Europe; he often found specimens from the Austrian Alps 1,000 m above sea level. It has a boreo-alpine distribution and is known from Austria, Switzerland, Germany, Norway and Sweden (Weber & Prescher 2004) . In the present paper, the species is recorded for the first time from Iceland. The 12 specimens were caught on five sampling sites in August. Again, nothing is known about the development of the larvae.
Only one or two specimens of other Megaselia species were sampled. Megaselia humeralis (Zetterstedt, 1838) is easy to recognize by the greatly thickened costal wing vein (Disney 1989) . It is widely distributed in Northern and Central Europe, including Scandinavia and Great Britain (Disney 1991 , Weber & Prescher 2004 . In the present study, M. humeralis was found for the first time on Iceland. Its biology is unknown. Megaselia quadriseta Schmitz, 1918 belongs to the Megaselia giraudii-complex (Buck & Disney 2001) . This complex includes several species morphologically very similar to Megaselia giraudii (Egger, 1862) that is abundant in Central Europe (Buck & Disney 2001) . The same authors wrote that M. quadriseta "seems to replace the closely related Megaselia giraudii in boreo-alpine habitats of northern Europe". M. quadriseta is widely distributed in Central Europe (Weber & Total  510  2  3  100  3  13  80  18  729 Table 4 . Distribution of Phoridae species caught on Iceland, Greenland and the Faroe Islands (Schmitz & Beyer 1965 , Disney 1991 , 2004 and Weber & Prescher 2004 (Disney 1991 , Weber & Prescher 2004 . Larvae of M. parnassia appear to be zoosaprophagous, having been found in carrion traps with kidney (Buck 1997) .
Iceland is situated almost midway between Greenland (300 km to the west) and the Faroe Islands (450 km to the southeast); bioclimatically it falls in between the arctic Greenland and the atlantic/boreal Faroe Islands (Elvebakk et al. 1999) . Comparing the phorid fauna of these three areas, however, reveals an overlap in five cases, but with no species simultaneously present on all three islands (Table 4) . The species shared between Iceland and the Faroe Islands are Megaselia pumila (Meigen, 1830) and Megaselia sordida (Zetterstedt, 1838) . Megaselia clara (Schmitz, 1921) and Megaselia pleuralis (Wood, 1909) are shared between Iceland and Greenland.
Although some of the species encountered on these islands show a wide Palaearctic or Nearctic distribution (Table 4) , about half of the species on each island have been caught on only one island; hence, no overlap is shown (Table 4 : Iceland 6 of 11, Faroe Islands 3 of 6 and Greenland 3 of 6 species). The distribution of Megaselia pleuralis and the cosmopolitan Megaselia rufipes (Meigen, 1804) (Schmitz et al.1938 (Schmitz et al. -1981 indicates that even more species are likely to be encountered on Iceland. These two species show a partial overlap among the northern Atlantic islands, but a complete overlap in the Canary Islands, the Azores and Madeira (Table 4 ). This suggests a more extensive distribution on Iceland, the Faroe Islands and Greenland. M. rufipes that is shared between the Faroe Islands and Greenland has not yet been recorded from Iceland but should also be expected to occur there.
Apart from Megaselia, only one additional genus was encountered on Iceland, containing only one species, viz. Triphleba renidens Schmitz, 1927 . A total of 16 individuals was caught, including a single female that is considered here conspecific with the males (see below). According to Schmitz et al. (1938 Schmitz et al. ( -1981 , this 
